
Discussion of response to ALD charge 1h30'



ICYMI

Inclusive Jet Response vs Calo Configuration 

For inclusive jet measurements 
•  No significant effect due to the ganged EMCal 
•  Slight shift and broadening of the Response for thin HCAL but…. 
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Jet Response for DiJet AJ Measurement 
Difference in Jet Response between nominal and 
thin HCal has a minimal effect on reconstructed AJ 

• Does not account for UE Fluctuations 
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AJ =
pT ,Leading − pT ,Subleading
pT ,Leading + pT ,Subleading

pT,Reco > 10 GeV 
|Δφ| > 2.35 

1/2 EMCal 
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•  HCal can measure the jet energy     
EM component 

•  Does not study how detector-level    
UE fluctuations would be affected  

•  Does not quantify sys unc due to   
η-dependent jet energy correction 
•  Flavor-dependence? 
•  Fragmentation? 

several jet structure observables show only modest effects for thinned HCal or reduced η coverage 
EMCal – somewhat surprising, but if verified, this is good news.

One readout per tower 
(cost-schedule review)

One readout per 2x2 tower
Cluster size x (1.2x1.2)
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Assuming good tower gain matching in 2x2 ganging

software issues have impeded reconstruction of full GEANT4 studies, but 2x2 EMCal ganging 
seems to have relatively modest effect on eID.  soft lepton tagging of b-jets doesn't necessarily 
need DCA, but pays price of B.R. (may be OK for abundant low pT jets)
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` The current operating B-jet tagger for sPHENIX is 
developed by Dennis Perepelitsa (BNL) based on 
significant-DCA track counting method

` Geant4-parametrized fast simulation has been 
developed for sPHENIX MIE proposal. Plan to reuse 
for ALD charge study

` Full-Geant4 tracker simulation are in develop by 
Dennis

` Plan: validate full Geant4 tagging software and 
make it official tool for DCA-counting method

DCA dependent 
track counting 
method redone with 
full Geant4 
simulation
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ICYMI
reconstruction is not using primary vertex in upsilon studies; at this point, the outer tracker is four 
layers of MAPS 

Track quality plots - 10K Hijing events
1 layer maps + 1 layer re-used pixels + 4 layer maps outer tracker 
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Track quality plots - 10K Hijing events
1 layer re-used pixels + 4 layer maps outer tracker 
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Embedded Upsilons - 10K Hijing events
1 layer maps +1 layer re-used pixels + 4 layer maps outer tracker 

10,000 Upsilons thrown 

Single Upsilons: 
2557 reconstructed 
mass resolution 96 MeV 

Embedded in Hijing: 
2477 entries from primary tracks (red) 
2487 entries total 
mass resolution 96 MeV 

~ 3% loss due to occupancy 
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Embedded Upsilons - 10K Hijing events
1 layer re-used pixels + 4 layer maps outer tracker 

10,000 Upsilons thrown 

Single Upsilons: 
2878 reconstructed 
mass resolution 102 MeV 
  
Embedded in Hijing: 
2765 entries from primary tracks (red) 
2876 entries total 
mass resolution 286 MeV 

~ 4% loss due to occupancy 

 / ndf 2χ  92.16 / 117

alpha1S   0.096± 1.873 

n1S       0.132± 1.023 

m1S       0.002± 9.446 
sigma1S   0.0020± 0.1019 

N1S       5.2± 199.3 
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upsilon mass 
resolution in 
central HIJING
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Observations/questions

• interaction of some options not studied yet – e.g. thinned oHCal + η-
limited EMCal 

• include MAPS in plan? – very good performance; if out, could be hard to 
bring back in; keeps collaboration connection to tech; implied anti-savings 

• thinned outer HCal had surprisingly little effect on measurement looked at 
so far – needs a “disaster plot”, but thinner would be OK 

• effect w/o inner HCal not studied yet – good target for buy-back? removal 
sees savings of all M&S, not just production costs 

• EMCal – different strategies.  no buy-back for segmentation change, but 
straightforward; ganging maintains coverage – is “NSF” buy-back of just 
electronics realistic? is limiting η coverage a better target for buy-back?



Updated re-scoping information

https://paper.dropbox.com/doc/sPHENIX-re-scoping-options-
nn5FoOe7tlWHVjewVCae7

https://paper.dropbox.com/doc/sPHENIX-re-scoping-options-nn5FoOe7tlWHVjewVCae7


Some proposals – welcome others

• reduced segmentation EMCal, reduction of Trigger/DAQ, VTX pixels (one or two layers) 

• $1.6M + $1.2M = $2.8M  

• thinned oHCal, reduced segmentation EMCal, aggressive reduction of Trigger/DAQ, 
two layers MAPS IB 

• $2M + $1.6M + $0.4M + $1.5M – $2.5M(?) = $3M 

• remove iHCal + reduce η coverage of EMCal, aggressive reduction of Trigger/DAQ, 
one layer MAPS + one layer VTX IB 

• $1M + $1.6M + $0.4M + $1.5M – $1.5M(?) = $3M 

• thinned oHCal, reduced segmentation EMCal, remove iHCal, aggressive reduction of 
Trigger/DAQ, two layers MAPS IB 

• $2M + $1.6M + $0.4M + $1M + $1.5M – $2.5M(?) = $4M


